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Studies Need More than a Spot Sample

Variability of Urinary Metal Levels over Time
Within the field of environmental epidemiology, researchers often measure biomarkers in urine to estimate how much an individual has been exposed to a particular substance and whether that exposure is associated with a specific health outcome.
1,2 However, several studies have indicated that one-time specimens may not provide an accurate basis for characterizing long-term exposures. 1, 3, 4 A new study in EHP reports on the variation of urinary levels of seven metals within a small group of healthy adult Chinese men and demonstrates the value of accounting for variations both among and within individuals to avoid exposure misclassifications.
5
Urine is the most frequently used specimen type because collection is noninvasive, poses no risk to study participants, and requires little in the way of equipment or expertise. In addition, compared with other specimen types (e.g., blood), relatively large volumes can be collected from a high number of participants; one-tim e urine samples, known as spot collections, are typically obtained from studies with hundreds or thousands of participants.
1,2
Multiple factors can affect biomarker levels in urine, causing them to vary substantially within the same person from one day to another or even over a single day. 1, 2, 4 This variation could lead researchers to misclassify overall exposure as either higher or lower than it actually is, which would consequently obscure a relationship between a substance and a health outcome of interest.
3,5 "It is critical to consider analyte-specific patterns of variability in urinary metal levels to ensure that epidemiological studies have adequate power to detect exposureoutcome relationships," says senior author Wen-Qing Lu, a professor of public health at Tongji Medical College in Wuhan, China.
In the current study, 5 Lu and her colleagues analyzed urine samples for seven metals: arsenic, cadmium, cobalt, copper, lead, molyb denum, and nickel. The samples had come from 11 healthy nonsmoking men in their 20s with no occupational exposure to metals. At eight points within a three-month period (days 0, 1, 2, 3, 4 , 30, 60, and 90) the men collected samples each time they urinated in a 24-hour period. For each participant the authors determined metal concentrations of spot samples randomly selected from throughout the day, first-morning samples, and all samples averaged over 24 hours.
The researchers then calculated absolute values and corrected values based on urine concentration (hydration status) and the time since previous void. Values between different people (interindividual) and within each individual (intraindividual) were compared for all samples, for samples collected days apart (on days 0-4), and for samples collected months apart (on days 0, 30, 60, and 90). The authors first classified each participant as having low, medium, or high exposure, based on the average of his spot samples from the entire three-month study period. Then they tested how well values measured in 1-3 randomly selected spot samples predicted whether a man would be classified as having high exposure.
The researchers found detectable levels of all metals in more than 95% of the samples, but only cadmium had a relatively consistent concentration over time. This could be a result of frequent exposure to cadmium, which is found in tobacco and several foods, including rice, potatoes, and leafy vegetables.
6 Cadmium also has a long half-life of 10-30 years in the body. 7 For the other six metals, the authors concluded that relying on a single urine sample was likely to lead to exposure misclassification.
5
"The use of biomarkers to characterize people's exposure is something that has become a very prominent tool in environmental epidemiology," says Lesa Aylward, principal at Summit Toxicology LLP. "To have a study like this provide additional information helping us to understand the strengths and limitations of using biomarkers for exposure characterization is really important." Aylward was not involved with the study.
Because the study was conducted in only a small group of young men, the researchers caution that it may not be generalizable to a broader population. However, Aylward notes that research on variability could be incorporated into current studies. She explains, "It's not so much that someone needs to go and repeat this in a bigger population, but that people need to recognize the things that are highlighted by this study and turn a critical eye on their own study design."
